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[U-41 

Aj-tfel ^-(keystone) ^ £.-& ^ 

fltt ^-^-^11- 53 , ^§-^1 o_S-^-E3 ^4pE)^ «J-§- ^-71 &£. 

^ **S. &S. 7 } ^°^U) ^ ^ S)-^Al^7><y DMD A>o]o^ ^ 

^^Ml* 711 1 2:^ 711 2 2:^ ^2^0.3. ^51^ C) il-efl o} <>} Jfrt* 

*H , 5M W 5l7fol ^4 ^14^ 51 o- 7l§O.S Til 2 2:^ «S5fi) 

f^^S* ^--¥-3. ^*3 °1 ^ a 1t 1 #7l Til 1 ^1^5-21 ^-gr 53-71 ^-4 5x7>Sl 4^4 <a 

^}^}JL 53*71 *|) 2 Si ^ 3 -ir-Sr 4 > 7 l Til 1 ^2^2} 53*^4 ^ 4 "^ 3 — 2. 14^>S) ^ 

*1^1 7| glcl-. 

[cflSJE] 

£ 5 

DMD, 2:53 ^ 4 V Til , 7} c} el 5|- (keys tone) 
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[*44 44] 

*44 42 *4 0 1 -cb*?!] {Project ion-type display optical system} 

[ 2*4 444 44 ] 

2 1 * *4 4* DMD *44 444 *2 * X* *43-44 *4*] * 

4 44-1- 4-44 2* 

2 2a* *4 7)<k°\) 4* 1"H4 DMD* 4*4 *4 4441 *44 tb *7,H1-I- 4 . 
44* ^*2 

£ 2b* 4*44 4** ^ *4 *7>4 Z}S} ^o] *2:* 444 4*2 4 ** 

n 

2 3 * *4 4#ofl 4* l*m DMD* 4**1 *a} # 4-711 *^<>1 t}^ aJaHH- 
444* 2* 

£ 4a, 4b* *2fl 7l w°11 4* 1414 DMD *4 #4414 2:* *4 #42 * 2* 
4*2 

2 5 * * #-*ofl >4* *U4 DMD* 4*4 *4 #4414 *421- 444 2* 
£ 6a, 6b* * *4°1] 4* 1414 DMD *4 #4-44 *4 *4 #42 4 24 
442 

*2*4 *2**011 44 *24 *4 
10 : DMD 12 : 44-3.2 44 
20 : TIR *4* 30 : *4#* 
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40 : ^1 2 ^1^5- 50 : a)1 1 

60 : 3.3.$\2. 70 : 2 b&b ^ 

72 : 3. B\ 80 : ^5. 

82 : e}-^ a>A>^ 90 : ^wU]- ^.g- 

^Mltb 

[’t T ^°l 7l#§0> ZL £-0)3} #Efl7l^] 

^ e^#e 1H Aji^o]] ^ ^ O.S, DMD ±x}m t 

A>^ r^H^H A]^<4H 2:^ ^tb 33°lEf. 

1 -el^ 7}- ^El nb^l cf^tb *11 

#°1 7fl^-, Al^£] JI &O.P}, oje^ S^^A}^ ^ Wf7}M- 7 £2z*}^ 71^^^- 2: 

^/^^3}-l- 7j-2:S>^ 7^3. ^:^JL &E}. 

^>7l 2}-^-f-A>^l^ %€ASAi A}-§-^^ ^3}-, ^7) ^H^A] 

sb^a^l 2:7H1 ^7} 2^-^^b, zl^ji ai7>3f ole-ltb S)-AV 

SAi^7>ofl g_x\Q s)-^ ia?H ^-cfl ¥^b^ 

°H, ^-7] JL^^r ^E.7} SM Al~g-5^, ^ 7 } §Hb&Al ^7>5.^ 

^ a^^a]2la!-&|- e]a)| p] &| ai7}(Digital Micromirror Device : DMD)-§-°l ^E| a} 

-g-£)JL 54 Ef. 
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<19> 



< 20 > 



< 21 > 



< 22 > 



<23> 



<24> 



<25> 



olsltt #*>11 ^o)i 2 ^, 

3 ^ 0 } -^Tj] ^ 4 . ^ 7fl^-5] 

-S SH l^fl ^1 5}- 91K)-. 

°1^- #°1 l D fl^ £.*} ±.*>3.*! S)-A o 1-^.a>^ 1^- ^#71 l^f-S- M] 7}x 1^ w o > 

M-^- ^ 9lK±. 

S Ai^V7> 3^, #*>}, ^(R.G.B)^ ^l^Rr «o v ^°l^i ( # 

*fl^=r ^-T*°fl^i R, G, B# &?)n*\ ## M 

91 ^>°1* #dl tt*}^ - 9.3. ## «J-^io]t}. 

M] «o v ^<y *H-& #jl ^*1-^ O.S. R, G, 

B# ## 3-g-*M ^vlsm- W. 

°1 ^-f^l $M 5^5*1 3*^ ticf -g-ig- 4^5.7} £\± 3tifl o)^o) & 

^3^1 ^ 0)7^ *>4l^}# 5)-^g.7,)±7}s.±r { DMDKMTM > 7> 91k)-. 

S. 1 # #Sfl 71^0^1 HHE- DMD ^>^1 ^ 1A] i7}SA^2] # 

^ #31# M-E}v£ ^ttlolcf. 

£ l°fl ^32f ^-O] ; DMD(IO)# 5*1 5l4i &S)9l v}o]3_3_ D]s] 

(micro-mirror)( 12 )-l-S. n^SlJl, #7] t2-z\9\ n>c>l3.S. ^1 &| ( 12 )# ^7]^ rcj- 

5} d©^ 7] -§r7] ^Efldilt Mode)# 31*11 0# 10S. 5E# 12S.S. ^-g-sl-sM 

9Xk\. 
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< 27 > 



< 28 > 



< 29 > 

< 30 > 

< 31 > 



#35. ^ 7 ) 3°lHS. 33(12)2) 714:71 3U=# ^3^ 3^3 33 33# #°- 
5. ##333 #3 2) ^21# 333 0^71 #33 #4: 7l§^S ##3# 

##33. 

4M DMDdO)# ^>^1^(30)# #33 #3.34 ) 33 3333# ##41 #33, 
33 DMD(10)33 ^>^1^(30)21 #34: #33#5. 335)33: t\jL #33 

#5. DMD(10)2l DMD(IO) 3#3 #a}^(30) 3^4; #3a171jl #33# 

5# a}# ^elA^ 0 )^- 0 ) ## ^.a># *)-g-33 3 # (Decent er)£)# #a^ £#cfl 3 

7] a-)#- °14- (Decent er)2l 7-1 #4- 33—5. 333#7)- 33. 

333 #341 #3 333#5. 4r-33(White)7> £)## 371 3*113# DMD(10)2l 
4:-4 v Efl2l DlE -1 7l4:7l7> + 0# 3, S3 3*2l #3 33 DMD(10)34l #3 #A>^ # 
### DMD(10)34l ^A^olo): olnfl ^3 30 ) DMD(10) #A}z)- 4 - 20°133: 3 

3. 

°l33°l DMD^ -f-3 33412) 714-3 ~t l 3 #333# 3 # #3. 

33 333 3341 #3 = -4 VB fl (Black) Al^- ^-a>4^(30) 33 333 40 2) 

33#5. #3371 414-41 ^a>4^( 30 )1- #33# #3 ji, 333 ##341 *1 # 4-3 
33 4:331 34: 33# 3-711 33. 

£ 2a# #3 7l#4l 3# l n B3 DMD# 3 #3 #3 #341 43.4 3 3341* 3 
33# 33#3#, £ 2b# #33# 3 #3 3 #3 #33 33 ^2) #s# 333 
33# 3 #3#33. 
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<38> 



£ 2a °1) #€€ 53 €<>1, €€ €€##€# €-€€ €r€-€(82)€ ##£l°l 01 ^ 

€#(80)# ##€-€ 5.= €#(60)€ €€-€°ll ## €#€€4. 

zl€\ji €#(80)# 5J=€#(60) €€t R, G, B# #€€-71 € 

€€- €(70)# #€€-€-. 

#7] #€- ^(70)# # 2b€- €°1 €€## #€ (72) oil R, G, B€ €€7} € 
€ €31# -*f€€€€ €-€-€ ##€## €°1 €€€ €€ M-7>H# ## € 

## #€-. 

^€## ol^Tl) €€€ € €# ##€ €€°1 €#7> €# ##€ «># €#(80) 

M -# €€°1 # j =€#( 60 )€ €€-€## €€€# : t -#°171 s #€#( 60 )€ 

€€-€ €€1 €€- €(70)# €€€€€-. 

°1^t 11 €-71 €€- €(70)# #31 #€# €## €€€€ €°1 ##€#(60 HI € 
€-€-€, €# €-7) s#€#(60) 31 #31# €€ a] €7># €#7l€€ ##€#(60)# 
#€-€-€ €# #€-€31## € #3H €°1 ### €€€€ #€-€-€€€-. 

€€ # 3 H €€###€ 14 # €°l ##€#(60)€ #€-€## €€51°! #€-€ 
°1 €-€ € 2€ -3-## €# ##1- € €€°1 €€-. 

n €-### €-71 s#€#( 60 HH ##€# €# Til i, 2 #€ €#5-(50)(40)€- 
TIR #€#(20)# €€ €-€-#€ #€- €# DMD(10H1 s#€#(60)€ #€-€# €€€ 
#7ls. €€-€7l£# #€€##€, a o v 7 ] dmd ^ 7 >(io)€ #€€€ 5-## % ##* ^ 
#€-€ €€-. 
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<39> 



<40> 



< 41 > 



<42> 



<43> 



<44> 



°^7 ]a : | ^ 7 ] TH-t- Hs)#(Total Internal Reflection Prism : TIR 

Hh1#)(20)4t 271)2) H5)#°l p]^]^ ^- 7 } #2L <&o] Wo] 

% He)#2) ^Tll^H 4# £)o) DMD(10)H ^^>711 S\J 1 , ^7) 

DMD(10)# SHH 5)-^ Pl&l-i-^ 7l^r7loll °)s}ce) C)-S. ^ °1 

-#7l TIR Hel#(20HH ^o.7]^l ^-oi}-£]^ 

*1-711 €4. 

=L^JL ol^Tfl WO. ^. A> ^^ (30)1 . JjL^a) ^ELQ°] ] ^-tfl ^^l-SlTll ^Cf 

°le|# ^ x vfly-^tiVA]- W DMD(IO)-hL-t-b) £) sfojE 

^ Til 2 ^7H?MH o] TIR H5)w(20)2l -§-*)- #43# #-*3 

(Telecentric 2:^)°! #J3 l*)-711 $}#. 

7ieli4 H^# 2 l U J#4| tt]-# *} a }, ^sf-i-ol rq-sD.5. ^-4 Jl -§-°1 tgol*l^ ## 
J7|. 3g^ ^-^( Telecentric ups. 30)^1 37l #7>H. 7># ^ 

DMD(10) olslsl ^ls #Efl (Zero-State), 5) ^(Diffract ion H $)# H°lH, ^ # #4 
ir7Hl 2 ) *1 ?)£.( contrast) #dh -§- 2 ) ## 14 . 

£ 3 # ^Sfl 7l#4l ^ lufl^ DMD1- °1 #^oj ^ ^AHl^. 

S^olcl-. 

£ 34H# £ 2<41 -*)2) 4-tH^ Sfl4*>7l $1*11 TIR He) #(20)4- 



#-# ¥##4 1- Si 1 }. 
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<45> 



<46> 



<47> 



<48> 



<49> 



44 44 , TIR #4#(20)# 4#4* 1 #44# 4 2 2:^ ^S#(40) 

# 4-7] 4# 44 44 ^ss 4# 44 44. 444 7l# 44# 444 

hi 4714# 44 -^ 4 e] #44 444 444^4 44. 

£ 2444 44-7V4S. s . b .^ #s 4 ss^(60)44# #44 #4 444 4 
S4, 471 s..E.te(60)414 #444 S444 4# 444 44 4^(80)4 444 
DMD(io)4ss. 204 44-4S# 44 444 ##444 4 4 #4. 

444 44# 4 l 2:4 42 i#(50)4 4 2 2:4 4^5-(40) 4-44 4s 44 # 
444 7 ] #( 90 )# 444SS4 o] 4-^4 Til 2 s# 4^5-4(40) dmd(io) 4-44 4 
s# #44SS ##4s# 4# #4 #^B( compact) 4 44# 4# 444 4 4# 
4. 

S 4 # 444 #4#s 4 si 4 44# TIR #4 #(20)# 4#4# 4 #4 
4 4 44 (Telecentr ic) 444 44 4# 2:4 4 #4 4#4 S.S42:(60) #444 
4#4444 #44(chief ray) 4 DMD(10)4SS. 44-4 41 444# #4# 4*9- $4 
#44s# 4 # 4# 444. 

#4|S #442:(30)4 444 4^(4 2 2:4 ^#)(40)4 4471- #444 4 
#4 4 44# #S44 4s# 44^1^(30)4 4444 34# 4444 4*114# 4 
44# 2:444# 471144. 

444 444 44# TIR #4#(20) 444 444 #^4 4 4 7 } 4 4 7 }^ s\jl 

444 -5-u 47l Si# 4 4 ^(contrast )7]- 444# 4 4 4 4 # 4.4. 
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< 51 > 



< 52 > 



< 53 > 



< 04 > 



< 55 > 



< 56 > 



*11 2 2^ ^2^(40)# (mirror type) 4122 #*^># 3-f 22 412(60) 

SJ *ll 1 2^ 4l2#(50) 4l2(40)£l ^-^ol ^S}# 7%-$- «VA>^ 

(40)41 ^l*}^ ## *4*1 *11 1 2*3 4l2#(50)S) ## ^sjsH #2 # 

^°1 

°lsltb #*H* z\*}7] 41 #2fl£l *11# #^41*1# £ 4a5f ^o] *# 441 ^( 40 ) 

*-p 

* 224l2(60)S) ##-4 #d# 7l#22 2 £ 514*1^0.5.^1 nUJ-Sl# 

H o V ^# W2 #<4 #*4. 

°H, 22412(60) #*>#^1 ^ o]n)^l ^*fl2 DMD(10)7> 4| *| Si # #2}- 

4-£* #41 Si #41, °H1 vc\^f 4^*122# DMOdO)^^*-! 2^ °ld*l (image)# 2 
4 b 4- ^-o] *} 14 ^1 s' (keys tone) ^# 0 1 

d^ltb #•## ^*11 -n-jL# DMD(10)#S1 2^ #*!2i4 3.41 2^ Sl2# £H<4= 
d# 2# 4l#4l #^Sl# Hlo] ig£- ^j-g. 

2#, 2) s' (keys tone) ^#°11 ^1^1 DMD(10) 41 *111 22-4) *(-o]ofl *l§l-<4 23 

41 s)-#Sl ^|7l l?^*^ (uniformity) °1 lid *1 # #*1l2 Xl4l ^l^f. 

4141*1 2^ dd-el^- ### 2 241*1 2*1 #2 d# TIR 2sl#(20)# 

^>-§-^># ^#41 RI<4^12 2^4l2(80)#-4 DMD(10)^Sl #o] °>jl 2d 

DMD ^*>^# 2®* #2 R)7l nfl-g-41 d#7>*l2 #*fl#t4. 
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< 57 > 



< 58 > 



< 59 > 

< 60 > 

< 61 > 

< 62 > 



[#4°1 o]^3L7} #5 7l#4 4^1] 

444 5 4^5 #714- ## #*11^# sfl#47l 441 8>#4 4224, 444# 
(keystone) 4^# 4*1144 2*3 JL# 4 544# 444 4 7 ] 44 24 44 31# 41 
54#3l =L #44 91 4. 

[#^4 54 4 4#1 

4714 5# #4# 44471 44 4 #44 44 444 42#314 44314 4 
44 44HS44 4444 414 44 4 42 ^17} 54431 #4424 4# 

44 24-4 4-4542481 dmd 4°14 ^4 4431* 4 i 2^ 425-4 4 2 24 
4252a 544# 544 42-S4H4 443H #44, 4-7I 44 244 444 
444 44 7152a 44 4 2 24 4254 4444 442 54 4444 4-71 4 
1 4254 44# 4-71 44 244 444 4442 47I 4 2 4254 44# 47l 
4 1 4254 444 44422 4444 81444 424 44444 °)4. 

°14, 471 4 2 24 425# 4442a 4444 4°1 44444. 

2.42 4-71 4-4 24# aa4 #281 4°1 44444. 

2 #44 4# 44, 44 4 3141-8: 454 24# 424 44454 444 
44# #4 4 444 444. 

a #^ofl 4^. -f-A>^ ciiteflol 44314 4444 443H 444 454 2 
4# 4244 4444 454 44. 



< 63 > 



2 5 5 5 444 45 1314 DMD# 454 54 4444 442# 444 2 # 
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<65> 



< 66 > 



<67> 



< 68 > 



<69> 



< 70 > 



< 71 > 



7]^ 7ll-l€ €-^<Hl -8-€€€ It 5 5- 

€€ (uniformity) €€ €€€ l^l* 7fl€ € 1 5U1 € 2 ^1(40)€ tff)*ll- 

€€ €1 3H €€€ £_€€ € € €€. 

£ 51- €^€€ €€€€, €€ €€€ €€€(82)€ €€€€ 

€1(80)1 €-8-*H s.l€K60)€ €€€€ ^ ^^Aj^lrq-. 

nel^L # 7 ] €K80)€ H iffl^(60) €°HH &*}£{ AS R, G, B1 €€€-71 € 
€€ €€ €(70)1: €€€€€• 

°H, €-7] ^5} 4J (70)1- £ 2b€ €°1 €€€l SbK72)11 R, G, B€ *£t]7\ € 
€ €315 €€€° 1 € 5]^^-oll €€€ ^€€15. Tflo] slE^iy €°1 147 ]-^^. t|-fe € 
-8-1- €€. 

neiH.S. ol^Tll €€€ € €€€ €€°1 €17} €-€€ €5 €K80) 

°H€ 141: €°1 H€K60)€ €€€15 €€€^ €-€°l 7] nflg-ofl ^c^i^( 60 )o] 

€€€ €°11 €€ €(70)1: €€€€71] €€. 

°1^7fl €-71 €€- €(70)1- -f-sfl 1€€ ^115 €€€€ €°1 555311 ( 60)011 € 
€€€, €1: €71 55€i(60) €€ € €€€ €571 €€ 55€K60)1 

€€-€t!1 $\jl #€€oH€^ € €^H1 €°1 #51 €€€€ 1 €€t11€€. 

€€ €€H €€55€€ €1- €°1 55i3l5(60)€ #€€-9.3. €*3€°1 #€€ 
€ €€ 4 2€ #€€ €5 €€ € €€°1 €€. 

€€, €71 555315(60)^ 7l£-€55 27>€€ €€7> 7>€€€, €€€ €€-7} 



€€ €5 €€- €€€€ €15. €€ €€ €1 €€«- €£€ €€€€ l€€, 5 € 
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€- 44xr JL Ml-g- 44 S- EH 44 44 444^1 444 444ir 444 
aI'b *r 44. 

zi #7l 60)^1^ #44^ 44 7)1 l 2:^ ;>ti3#-(50)4 *)] 2 

i$2,#-(40)# 7} 4 44^4 4i7> t£ 4 DMD(10)°)1 5.S<g]S(60)4 #4^ 444 
371^. #4X|7);£* 444S.S4, ^7l 44X45l44 DMD ( 10 ) iAl^ofl ^ 

7)1 #441 44. 

441, 7)1 1 3]^-g-(50)4 7)1 2 2:^ fe-g-(40) 444 444 444 

4^(90)# 444-^5.*), #7l 3.^31^(60)44 #44# #3.4 7)1 2 2:4 31^5- 
(40)4 DMD(10) 444 4Sl- #^4-£^- 44 ^-4 #4B(compact)4 4 



441S. ^-4fe(30)4 444 31 — ( t) 1 2 ^4 312#) (40)4 444 ##4 7l 4 
^4 4 *R3# 43l 44 2>s# ^4312(30)4 4444 3 7i* 47)144 4*114^ 4 
444 2:444-1- 4444. 

444 444 4^# HR 44^(20) 444 444 ^4 4 4 7|4 c>l 7|#4:n. 

4tt 423# 4 7l 51# 4 4s. (contrast )7| 444 # 4°14 4 # 44. 

°14 , 44 4 2 2:4 ’ill 2 #(40)# 444 (mirror type) 31 2 ( 40 ) 3 44 44 4 
-f 32312(60) 4 4 1 24 3l2#(50) 4#4 444 312(40)4 444 4444 
4 -t- 471 4-4^ 312(40)4 4 4 44€ 44 44 4 1 3]s#(50)4 4^r 44 

3.5 4444 4s. 44 4 
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444 #4* 444 444 #44 4# #4 4 4 # £ 6a4 #4 #44^(40) 
# SJE.4^(60)4 4#4 44# 4# 7l#o_S. 4 2 4^#(40)4 #4## 4# 

^ #4 4#(decentering)44 , # 7 l 4 1 4^#(50)4 4## 4#4 5.^42- 

(60)4 #44-51 ### 4 2 425-(40)4 ### #7l 4 1 42-g-(50)4 ## 

4 4#44 4444 42 # 4442 #4. 

#4 4444 ^ S2 ^1^(60) 4 4 1 2^ ^1^5-(50)^ #442 L, 4 -7] 

4 2 2 4 <£]2-^(40)4 ### # 44 °-^ 4 7] 4#4 4^25. 4444. 

ZIElJI ^-71 4 2 312^(40)4 44 #44# 44# ^7} Tfl 1 42^(50) 

4 4 ## o}^±=- 4(2 0 )# ^-7} DMD(10)4 #-#44 # 44 # 44 4 z\) 2 24 42 
-nK40)44 #44# 444 °]## 4 ( 20)4 #\E.# 4# 444. 



444 #4# 4#4 Til 1 24 i(j]2#(50)4 4#4 #4312(30)4 

444 4#4 ^4. #3^ 4- 444 4 4 Clef. 

4#4 "T l 4 4 #45. #2#2(60) #444 444 ## DMD(10)4 44 #44 
4 42 444 £ 6b°fl 444 ##4 DMD(10) -B-JL^ofl #^4 24 4444 4# 4 4 
4l#4 2# ##4 4442 hv 7 1 #i-£ #4(22 #2 #444 471 ##2 #4) 
44 44. 

^-42 4-71 S2#2(60)4 #444 DMD(10)444 44(object)/444(image) 
444 22312 ( 60 ) #444 4 l 24 3l2#(50Hl 44 444# 4 l 4447]- 4 
7l 22312(60) 4#44 #444 #444 42 , 4 4# 4 2 4422 44 44 # 
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^tb 2 fe-£-(40Hl £]«H DMD^°fl °M*1 *b7jHl *r 

9X %A. 

<83> 0)0] ol^Tfl ^ Sr ^-A>^(30)* Jf4«H ^3_&o\ ) 3^-tfl 7]} 

JL-^] 

<84> °l^' c Hl^'i -M^tb w>fif n)-E- ^-A}^ tq^-i-eflo] Ai-tfe)^ 

(keystone) JLil: ^ ^1 ^-a] y] jL2f7> 

<85> ®1# iW# -i-^11 ■& ^-^^1 7) it ^b'S-g: 0 W5fe ^ 

$\o\)a] rf^V^l ^ ^ ^o] 7p^lHir ^r 9lik 3M4- 
<86> ^ ^HHl 7lAM ^-§-0.3. tb^TT 3Jo| 

^ ^7^ ’gSH ^-Cf. 
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[4444441 
[444 1] 

^44tt ^-$r 44 £-5. 4 4i ^57} 4^44 f^£l£S. 

44 A44 444t4A44 DMD A>o] 2-^ 4431 «- 31 1 2:4 31^44 ^1 2 2:4 
fe4AS. 444^ 444 c]i#eflo|o] .$-*[- tHI 444, 

A o V 7l 44 ^44 4-^4 444r 7l^o.s 44 Til 2 s4 4^44 

44^ 4*1 4444 44 *]) ! 444 44 44 ^44 4^4 <^ 44^1 4 

7l *fl 2 iffls-5-4 444 44 4 i fe^-4 444 444 as 4444 ^444 ^ 
£4 4444 44 44 44^ 4 a^ 3 M 444. 

[444 2 ] 

4 l 44 444, 

44 4 2 2^ 31^44 444 AS. 4444 44 44 AS. 44 444 4 a# 

44 444. 

1^44 3 ] 

4 l 44 444, 

44 44 A4-4 51=4 4S4 44- 44 AS. 44 444 4a#4o] 44 ^). 
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[£ 1 ] 




[£ 2a] 



\ 

Off-state\ 



[.£ 2b] 








